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(54) CURABLE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition having an increased curing rate, 
depth curability, and storage stability by including a functional group-containing compound with 
a mixture of a polymer having a specified phase transition temperature with water. 
SOLUTION: This composition is obtained by mixing 100 pts.wt. compound having at least two 
functional groups which cure the compound when reacted with water with 0.01-20 pts.wt. 
mixture of 95-30 wt.% polymer having a lower limit critical consolute temperature in a mixed 
system with water and a phase transition temperature of 0-100° C with 5-70 wt.% water. The 
composition may contain a hydrolyzable latent curing agent and a compound having at least two 
functional groups reactive with the latent curing agent in the molecule. It is cured by heating it 
at least once to a temperature not lower than the lower limit critical consolute temperature of 
the mixture of the polymer having a lower limit critical consolute temperature in a mixed system 
with water and a phase transition temperature of 0-100° C with water. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hardenability resin constituent containing the compound and mixture which are shown 
below at least; 

a) Mixture of the polymer whose phase transition temperature it has minimum critical solution 
temperature in mixed stock with the compound and b water which have in intramolecular two or 
more functional groups which stiffen a compound by the reaction with moisture, and is 0 degrees 
C or more less than 100 degrees C, and water. 

[Claim 2] Hardenability resin constituent which contains the following component at least; 
c) The compound which has in intramolecular two or more functional groups to which it has 
minimum critical solution temperature in mixed stock with the latency curing agent of hydrolysis 
nature, and b water, and phase transition temperature can react with the mixture 0 degrees C or 
more of the polymer it is [ polymer ] less than 100 degrees C, and water, and the latency curing 
agent of d hydrolysis nature. 

[Claim 3] Hardenability resin constituent which contains the following component at least; 
a) The mixture of the polymer and water whose phase transition temperature it has minimum 
critical solution temperature in mixed stock with at least one and b water which are chosen from 
the group which consists of a compound which has in intramolecular two or more functional 
groups which stiffen a compound by the reaction with moisture, and the latency curing agent of 
d hydrolysis nature and the compound which has in intramolecular two or more functional groups 
which can react, and is 0 degrees C or more less than 100 degrees C, the latency curing agent 
of c hydrolysis nature. 

[Claim 4] The hardenability resin constituent according to claim 1 or 3 which is at least one 
chosen from the group which the functional group in which the compound which it has two or 
more pieces in intramolecular has the functional group which stiffens a compound by the 
reaction with said a moisture becomes from an isocyanate radical and a reactant silyl radical. 
[Claim 5] The hardenability resin constituent according to claim 1 to 4 whose polymer which has 
minimum critical solution temperature in mixed stock with said b water and, by which phase 
transition temperature is contained in 0-degree-C or more mixture of the polymer it is 
[ polymer ] less than 100 degrees C, and water is a polyacrylamide derivative. 
[Claim 6] The hardenability resin constituent according to claim 2 to 5 which is at least one as 
which the latency curing agent of said c hydrolysis nature is chosen from ketimine, aldimine, 
enamine, and the group which it becomes from oxazolidine. 

[Claim 7] The hardenability resin constituent according to claim 2 to 6 which is at least one 
chosen from the group which the functional group in which the compound which it has two or 
more pieces in intramolecular has the latency curing agent of said d hydrolysis nature and the 
functional group which can react becomes from an epoxy group, an isocyanate radical, and an 
acrylic radical. 

[Claim 8] The hardenability resin constituent according to claim 1 to 7 currently held on the 
surface of the inorganic bulking agent when it has minimum critical solution temperature in mixed 
stock with said b water and the mixture of the polymer and water whose phase transition 
temperature is 0 degrees C or more less than 100 degrees C carries out surface treatment of 
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the inorganic bulking agent with this mixture. 

[Claim 9] The hardening approach of a hardenability resin constituent according to claim 1 to 8 
of having the process which has minimum critical solution temperature in mixed stock with said b 
water, and is heated more than the minimum critical solution temperature of the mixture of the 
polymer whose phase transition temperature is 0 degrees C or more less than 100 degrees C, 
and water once [ at least ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a hardenability resin constituent, in detail, this invention is 
excellent in deep part hardenability, and relates to the hardenability resin constituent of a 
moisture hardening mold with a big cure rate, and the hardenability resin constituent hardened 
with the latency curing agent of hydrolysis nature. 
[0002] 

[Description of the Prior Art] Although moisture hardenability resin is resin which can be 
hardened under existence of water, such as moisture in atmospheric air, or existence of the 
latency curing agent activated by existence of water, since a hardening reaction occurs from the 
moisture from atmospheric air, and the resin front face which is easy to react, if coating 
thickness enlarges, it requires time amount for water reaching a resin deep part, consequently 
has the problem that where of hardening of a resin deep part becomes slow. Moreover, when the 
1 liquid type resin constituent which contains the latency curing agent of hydrolysis nature as a 
curing agent also enlarges coating thickness, decomposition by the water of a latency curing 
agent does not progress easily in a resin constituent deep part, but it has the problem that 
hardening of a resin constituent deep part becomes slow. Especially, in the dry environments, 
such as winter, hardening of the deep part of these resin constituents becomes very slow. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
hardenability resin constituent which was excellent in deep part hardenability, and whose cure 
rate's was quick and was excellent in storage stability. 
[0004] 

[Means for Solving the Problem] That is, this invention offers the hardenability resin constituent 
containing the compound and mixture which are shown below at least.; 

a) Mixture of the polymer whose phase transition temperature it has minimum critical solution 
temperature in mixed stock with the compound and b water which have in intramolecular two or 
more functional groups which stiffen a compound by the reaction with moisture, and is 0 degrees 
C or more less than 100 degrees C, and water. 

[0005] Moreover, this invention offers the hardenability resin constituent which contains the 
following component at least.; 

c) The compound which has in intramolecular two or more functional groups to which it has 
minimum critical solution temperature in mixed stock with the latency curing agent of hydrolysis 
nature, and b water, and phase transition temperature can react with the mixture 0 degrees C or 
more of the polymer it is [ polymer ] less than 100 degrees C, and water, and the latency curing 
agent of d hydrolysis nature. 

[0006] Furthermore, this invention offers the hardenability resin constituent which contains the 
following component at least.; 

a) The mixture of the polymer whose phase transition temperature it has minimum critical 
solution temperature in mixed stock with at least 1b water chosen from the group which consists 
of a compound which has in intramolecular two or more functional groups which stiffen a 
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compound by the reaction with moisture, and the latency curing agent of d hydrolysis nature and 
the compound which has in intramolecular two or more functional groups which can react, and is 
0 degrees C or more less than 100 degrees C, and water, the latency curing agent of c 
hydrolysis nature. 

[0007] It is desirable that it is at least one chosen from the group which the functional group in 
which the compound which it has two or more pieces in intramolecular has the functional group 
which stiffens a compound by the reaction with said a moisture becomes from an isocyanate 
radical and a reactant silyl radical. 

[0008] It is desirable that the polymer by which phase transition temperature is contained in 0- 
degree-C or more mixture of the polymer it is [ polymer ] less than 100 degrees C, and water by 
having minimum critical solution temperature in mixed stock with said b water is a polyacrylamide 
derivative. 

[0009] It is desirable that it is at least one chosen from the group which the latency curing agent 
of said c hydrolysis nature becomes from ketimine, aldimine, enamine, and oxazolidine. 
[0010] It is desirable that it is at least one chosen from the group which the functional group in 
which the compound which it has two or more pieces in intramolecular has the latency curing 
agent of said d hydrolysis nature and the functional group which can react becomes from an 
epoxy group, an isocyanate radical, and an acrylic radical. 

[001 1] When it has minimum critical solution temperature in mixed stock with said b water and 
mixture with water carries out surface treatment of the inorganic bulking agent to the polymer 
whose phase transition temperature is 0 degrees C or more less than 100 degrees C with this 
mixture, it is desirable to be held on the surface of an inorganic bulking agent. 
[0012] Furthermore, the hardening approach of said hardenability resin constituent of having the 
process which this invention has minimum critical solution temperature in mixed stock with said 
b water, and is heated more than the minimum critical solution temperature of the compound of 
the polymer and water whose phase transition temperature is 0 degrees C or more less than 100 
degrees C once [ at least ] is offered. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. As mentioned 
above, although moisture hardenability resin is resin which can be hardened under existence of 
water, such as moisture in atmospheric air, or existence of the latency curing agent activated by 
existence of water, it has the problem that the hardenability of the resin deep part which 
requires time amount for the moisture from atmospheric air reaching is not good. On the other 
hand, the high molecular compound in which the behavior to water has with temperature the 
property to change reversibly attracts attention in recent years as a temperature-sensitive 
protection-from-light agent, a temperature-sensitive thickener, a resist, a sea antifouling 
ingredient, an artificial muscle, a drug delivery system ingredient, etc. For example, absorptivity is 
shown below in a certain temperature, and emitting water is known for the water solution of N- 
permutation acrylamide derivative at temperature higher than it (reference, such as JP,1 1- 
35641, A). Moreover, it is known that the so-called thermosensitive water solubility-water- 
insoluble nature reversible change which will become insoluble in water if a certain kind of the 
polymer or copolymer of N-alkyl acrylamide system causes phase transition in predetermined 
temperature, and it becomes below predetermined temperature more than it, although it is 
meltable in water is shown, this invention persons get the hardenability resin constituent of a 
header and the moisture hardenability was excellent in deep part hardenability and the cure rate 
excelled [ hardenability ] in storage stability quickly by this for the ability to use for raising the 
deep part hardenability of moisture hardenability resin by carrying out beyond the predetermined 
temperature mentioned above by blending a high molecular compound with moisture hardenability 
resin for the property of a high molecular compound to have the property which emits water. 
[0014] The hardenability resin constituent (it is hereafter described as the constituent of this 
invention) of this invention contains the three following modes. 

The 1st mode: The hardenability resin constituent with which it has minimum critical solution 
temperature in mixed stock with the compound which has in intramolecular two or more 
functional groups which stiffen a compound by the reaction with a moisture, and b water, and 
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phase transition temperature has at least O-degree-C or more mixture of the polymer it is 
[ polymer ] less than 100 degrees C, and water. 

[0015] The 2nd mode: The hardenability resin constituent which has at least the compound 
which has in intramolecular two or more functional groups to which it has minimum critical 
solution temperature in mixed stock with the latency curing agent of c hydrolysis nature, and b 
water, and phase transition temperature can react with the mixture 0 degrees C or more of the 
polymer it is [ polymer ] less than 100 degrees C, and water, and the latency curing agent of d 
hydrolysis nature. 

[0016] The 3rd mode : The compound which has in intramolecular two or more functional groups 
which stiffen a compound by the reaction with a moisture, And in mixed stock with at least 1b 
water chosen from the group which consists of a latency curing agent of d hydrolysis nature, and 
a compound which has in intramolecular two or more functional groups which can react, it has 
minimum critical solution temperature. And the hardenability resin constituent with which phase 
transition temperature has at least the mixture 0 degrees C or more of the polymer it is 
[ polymer ] less than 100 degrees C, and water, and the latency curing agent of c hydrolysis 
nature. 

[0017] It is a compound about the compound which has hereafter two or more functional groups 
which stiffen a compound by the reaction with a moisture in intramolecular (a).; 
b) It is mixture about the mixture of the polymer whose phase transition temperature it has 
minimum critical solution temperature in mixed stock with water, and is 0 degrees C or more less 
than 100 degrees C, and water (b).; 

d) Describe at least one chosen from the group which consists of a latency curing agent of 
hydrolysis nature, and a compound which has in intramolecular two or more functional groups 
which can react as compound (d);. 

[0018] In this invention, a compound (a) is a compound (oligomer, a prepolymer, and a polymer 
are included) which has in intramolecular two or more functional groups which stiffen a 
compound by the reaction with moisture. That is, a compound (a) is a compound of the moisture 
hardenability which causes a hardening reaction by existence of water. As a functional group 
which such a compound has, an isocyanate radical, a reactant silyl radical, an acyloxy silyl 
radical, a ketoxime silyl radical, an alkenyl oxysilyl radical, etc. are mentioned. As a compound 
which has such two or more functional groups in intramolecular, the denaturation poly isocyanate 
which is the partial resultant of the poly isocyanate compound and a polyhydroxy compound and 
which polyols, such as the isocyanate denaturation polymer and acrylic polyol which are 
compounded by reactions, such as diisocyanate which has an isocyanate radical, such as an 
urethane prepolymer, and TDI, MDI, polyester, and a polyether, and silicone polyol, are made to 
react to a molecule end with the poly isocyanate, and is obtained is mentioned as a compound 
which has an isocyanate radical. As a compound which has a reactant silyl radical in 
intramolecular, the organic polymer which has a hydrolysis nature silyl radical is mentioned to 
intramolecular. It is desirable that it is at least one chosen from the group which the functional 
group which a compound (a) has becomes from an isocyanate radical and a reactant silyl radical 
also in these from a viewpoint that the industrial manufacture approach of these compounds is 
established. 

[0019] The urethane prepolymer which can use an isocyanate radical for intramolecular by this 
invention as a compound (a) which it has two or more pieces is the addition polymer to which 
the addition polymerization of polyol and the poly isocyanate compound was carried out at a rate 
that the isocyanate radical in the poly isocyanate compound becomes superfluous from the 
hydroxyl group in polyol. As a polyol component, polyether polyols, such as ethylene oxide of the 
polyester polyol; above-mentioned polyhydric alcohol, such as a condensation poly esthetic 
report reel of polyhydric-alcohol; poly caprolactone polyols, such as ethylene glycol, propylene 
glycol, butylene-glycol, alpha, and alpha-dimethylol propionic acid, an adipic acid, and the above- 
mentioned polyhydric alcohol, and/or a propylene oxide addition product, and polyoxy 
tetramethylene glycol, etc. are mentioned. Moreover, the polybutadiene which has a hydroxyl 
group in both ends and/or a chain, polyisoprene, a polyisobutylene, etc. can be used suitably. As 
a poly isocyanate compound, denaturation objects, such as aliphatic series diisocyanate; 
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isocyanurate denaturation objects, such as aromatic series diisocyanate;HDI(s) f such as TDI, 
MDI, and TMXDI, and IPDI, a view let denaturation object, an urethodione denaturation object, 
and a carbodiimide denaturation object, etc. are mentioned. Moreover, acrylic polyol, silicone 
polyol, etc. may be used as polyol. Furthermore, in case an urethane prepolymer is compounded, 
a sulfhydryl group content compound can also be used. 

[0020] In this invention, the organic polymer which has two or more reactant silyl radicals in 
intramolecular can be used as a compound (a). Here, a reactant silyl radical is a radical which 
says what the hydrolysis nature machine combined with a silanol group or silicon, and causes a 
condensation reaction under existence of a catalyst etc. hygroscopic moisture or a cross linking 
agent, and if needed. As a radical which was combined with the above-mentioned silicon and 
which can be hydrolyzed, a halogen atom, an alkoxy group, an acyloxy radical, a ketoxime radical, 
an alkenyloxy radical, etc. are mentioned concretely. Especially an alkoxy group is desirable also 
among these. 

[0021] Moreover, as for a principal chain frame, consisting of a rubber system organic polymer is 
desirable, for example, halogenation rubber, such as a polyether which is mentioned later, 
polyester, an ether-ester block copolymer, an olefin and/or conjugated diene system rubber, its 
water garnish, and polychloroprene, a styrene-acrylic nitril copolymer, a styrene-acrylic nitril- 
butadiene copolymer, Pori (meta) acrylate, a polysulfide system polymer, etc. are mentioned. 
[0022] the organic radical R divalent [ in formula-RO- ] in the above-mentioned polyether — 
substantial — carbon numbers 1-20 — it is desirable that it is the alkylene oxide polymer which 
is the hydrocarbon group of 1-8 preferably. Concretely, methylene, ethylene, a propylene, a 
butylene, tetramethylen of R, etc. are desirable, and especially its propylene is desirable. R may 
be one sort or two sorts or more of these combination. As the above-mentioned polyester, the 
polyester system polymer obtained by the ring opening polymerization of cyclic ester, such as 
condensation of dibasic acid, such as an adipic acid and a maleic anhydride, and a glycol or 
lactone, etc. is mentioned. Moreover, as an olefin and/or conjugated diene system rubber, the 
copolymer containing a polyisobutylene, polybutadiene, polyisoprene, an isobutylene isoprene 
copolymer, an isoprene-butadiene copolymer, a butadiene, or an isoprene etc. is mentioned. 
[0023] The organic polymer which has such a hydrolysis nature silyl radical For example, JP,45- 
3631 9,B, 46-12154, 49-82673, JP,50-1 56599,A, 51-73561, 54-6096, 55-82123, 55-123620, 55- 
125121, What is manufactured by the approach proposed by 55-131022, 55-135135, 55-137129, 
etc., What was proposed by JP.3-47825A JP,3-72527,A, JP,3-43449,A, JP.3-79627.A, etc. can 
be used. 

[0024] As a principal chain frame, as for the above-mentioned organic polymer, it is desirable 
also among the above to have a polyether, polyester, an ether-ester block copolymer, etc., and it 
is desirable to contain especially the polyether frame. Moreover, it is desirable that it is 
saturated hydrocarbon represented by the polyisobutylene. Although especially the molecular 
weight of a principal chain frame is not limited, it is desirable that it is 300 to about 200,000 and 
further 500 to about 1 00,000. 

[0025] The above-mentioned organic polymer preferably used as a compound (a) by this 
invention is explained more concretely. A polyether can be made into a principal chain frame and 
the organic polymer which has at least one reactant silyl radical can be manufactured by 
carrying out the addition reaction of the silane compound shown for example, by the following 
general formula (1), and the polyether containing the radical which has the ethylene nature 
double bond shown by the general formula (2). 
[Formula 1] 




(1) 



X is hydroxyl or the above-mentioned hydrolysis nature machine among a formula. R1 The 
univalent hydrocarbon group or univalent formula (R2) 3 Si O of carbon numbers 1-20 - It is the 
Tori ORGANO siloxy radical shown, and is two or more R1. You may differ, even if the same. A 
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hydrocarbon group is chosen from aralkyl radicals [, such as alkyl group; cyclohexyl, /, such as a 
cycloalkyl radical; phenyl group, /, such as aryl group; benzyl, ], such as methyl and ethyl. R2 It is 
the hydrocarbon group of the carbon numbers 1-20 illustrated above, and even if the same, you 
may differ, m is 0 or one or more integers, a is 0, 1 , or 2. b is 0, 1 , or 2. As an example of the 
silane compound shown by this formula (1) For example, trichlorosilane, a methyl dichloro silane, 
a dimethyl KURORU silane, Halogenation silanes, such as a trimethylsiloxy dichloro silane; 
Trimethoxysilane, Triethoxysilane, methyl dimethoxysilane, phenyl dimethoxysilane, Alkoxysilane, 
such as the 1, 3, 3, 5, 5 f 7, and 7-hepta-methyl -1 and a 1-dimethoxy tetra-siloxane; A methyl 
diacetoxy silane, Acyloxy silanes, such as trimethylsiloxy methyl acetoxysilane; Screw (dimethyl 
KETOKISHI mate) methylsilane, KETOKISHI mate silanes, such as screw (cyclohexyl KETOKISHI 
mate) methylsilane and screw (diethyl KETOKISHI mate) trimethyl siloxysilane; Dimethylsilane, 
Hydro silanes, such as the trimethylsiloxy methylsilane, 1, and 1 -dimethyl -2 and 2-dimethyl 
disiloxane; alkenyloxy silanes, such as a MECHIRUTORI (isopropenyl oxy-) silane, are mentioned, 
and it is not limited to these. 

[0026] Moreover, the above (1) and the polyether made to react contain the radical which has 
the ethylene nature double bond shown in following (2). 
[Formula 2] 



The inside of a formula (2), and R3 A hydrogen atom or a hydrocarbon group is desirable, and 
especially a hydrogen atom is desirable. Z is a divalent radical containing a divalent hydrocarbon 
group, ether linkage, an ester bond, a urethane bond, carbonate association, and a carbonyl 
group, and is shown below concretely. 
[Formula 3] 

Zfi — R 4 , — R 4 0R 4 , 

O O O Q 



Above R4 It is chosen out of the divalent hydrocarbon group of carbon numbers 1-20, and is two 
or more R4. You may differ, even if the same. These things [ that striking is also a methylene 
group ] of Z are desirable, c is 0 or 1 . The polyether containing the radical which has the 
ethylene nature double bond shown by such formula (2) can be manufactured by the approach of 
carrying out copolymerization of epoxy compounds, such as an approach indicated by above- 
mentioned JP,54-6097,A or ethylene oxide, and propylene oxide, and the olefin radical content 
epoxy compounds, such as allyl glycidyl ether, that what is necessary is just to introduce an 
ethylene nature double bond into a polyether side chain by the well-known approach etc. 
[0027] As an addition reaction catalyst of the above-mentioned silane compound (1) and the 
polyether containing the radical shown by the formula (2), platinum system compounds, such as 
platinum black, chloroplatinic acid, a platinum alcoholic compound, platinum olefin complex, 
platinum aldehyde complex, and platinum ketone complex, can be used. Moreover, a part or all of 
X after the above-mentioned addition reaction and in a formula (1) may be changed into the 
hydrolysis nature machine or hydroxyl of further others. For example, when X is a halogen atom 
and a hydrogen atom, it is desirable to use it, changing into an alkoxy group, an acyloxy radical, 
an amino oxy-radical, an alkenyloxy radical, hydroxyl, etc. 

[0028] The organic polymer may contain the unit drawn from polymerization nature compounds 
other than the above which has an ethylene nature double bond further in addition to the above. 
As such other polymerization nature compounds, concretely For example, ethylene, A propylene, 
an isobutylene, a butadiene, a chloroprene, a vinyl chloride, A vinylidene chloride, an acrylic acid, 
a methacrylic acid, vinyl acetate, acrylonitrile, A pyridine, styrene, KURORU styrene, 2-methyl 
styrene, a divinylbenzene, A methyl acrylate, an ethyl acrylate, isobutyl acrylate, 2-ethylhexyl 
acrylate, Acrylic-acid 2-hydroxyethyl, acrylic-acid benzyl, glycidyl acrylate, A methyl 
methacrylate, ethyl methacrylate, methacrylic-acid isobutyl, 2-ethylhexyl methacrylate, 




(2) 




•R 4 NHC C 
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methacrylic-acid 2-hydroxyethyl, Methacrylic-acid benzyl, glycidyl methacrylate, acrylamide, 

methacrylamide, n-methylol acrylamide, a silicon content compound as shown further below, etc. 

can be mentioned. 

[0029] 

[Formula 4] 

ch 3 <j>H 3 

CH^HSKOCHak CH^-COCCH^aSKOCHah 
CH 3 O 

CH^CHSKOCHjgCHafe f" 3 

CH 3 CHa^-COfCHzbSitOCH^ob 

O 



CH2=CHSiCI 2 
CH_=CHSi(OC 
CHs^HS^OCHaCHah £ 
CH2=CHSiCl3 



CH 3 

CH^HSKOCH^ c „ ' 0(CH2)3SIC|2 



? ? 



O <pH 3 CH2=CH— CHaOC^^r-COCCH^KOCHa}^ 

CH^HCCKCHaJaSKOCHafe Q ^J? q 

O <f H 3 CH_^H^H_CKUp^^ 



CH2=CH— CH 2 0&-7 ? =^ 



CH2=CH— CHaOC-^^-CCKCH^aSiCb 

CH 2 =CHCO(CH 2 )3SKOCH 3 ) 3 



O 



CHapCH— • -OH 



II CH_=tJH — UHgUU /^JT 

CH^HCOfCHafeSKOCHzCHah /Q\ 

CH2=CHCO(CH2)aStCb 9 



O 



^3 CH 3 CH_=CH— CH&Cyrp^CO{CH^\{OCH&H&i 



I 

CH_=C— CO(CH2)aSI(OCH 3 )2 

O Cj> O CH 3 

O 

<j*a ^ 
CHa=C— COCCHahSiCIa 

[0030] In this invention, mixture (b) has minimum critical solution temperature in mixed stock 
with water, and phase transition temperature is 0-degree-C or more mixture of the polymer and 
water it is [ water ] less than 100 degrees C. Generally minimum critical solution temperature 
means the transition temperature transferred from a homogeneous system to a two phase 
system in the phase diagram of the mixed stock of a liquid or a macromolecule, and the 
transition temperature changes with the presentation of a system, and takes minimum critical 
solution temperature by a certain presentation. At the high temperature more than transition 
temperature, two components contained in mixed stock separate having minimum critical 
solution temperature, at the low temperature of under transition temperature, I hear that it can 
join together and there are two components. Specifically in mixture (b), transition temperature is 
temperature which gives the critical point of the temperature which can hold the molecule of 
water by hydrogen bond with the polarity of a molecule, or the functional group of intramolecular 
between the molecules of Polymer b, and the temperature which emits water, without the ability 
holding. Although two components are carrying out the above association (it is not strong 
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association like a chemical bond) and mixture (b) is making the homogeneity phase under with 
transition temperature, suppose that it is called mixture by this invention also including this 
condition. 

[0031] The polymer b which has the above-mentioned property contained into mixture (b) shows 
phase transition reversibly bordering on transition temperature, with [ polymer ] phase transition 
temperature [ under ] t holds water between molecules, shows absorptivity and a hydrophilic 
property, with [ polymer ] a transition temperature [ more than ], emits water to intermolecular 
twist nature, and shows hydrophobicity. So, in this invention, mixture (b) is used as the so-called 
moisture carrier, namely, the 1st of this invention and the voice of 3 — while being kicking a 
thermal stimulus in a short time, making moisture emit from Polymer b and stiffening the deep 
part of the compound (a) of moisture hardenability so that the polymer b in the condition of 
having held moisture may be added to the compound (a) of the above-mentioned moisture 
hardenability, it may be distributed in a constituent [ like ] and Polymer b may become more than 
transition temperature, the cure rate of a compound (a) is made quick, the 2nd of this invention, 
and the voice of 3 — in a constituent [ like ], while making it hydrolyze with the moisture to 
which the latency curing agent of hydrolysis nature was emitted from Polymer b, activating a 
latency curing agent and stiffening the deep part of a compound (d), the cure rate of a compound 
(d) is made quick. 

[0032] Transition temperature is 0 degrees C or more less than 100 degrees C. At less than 0 
degree C, since water is frozen, even if Polymer b has absorptivity, it cannot absorb water. 
Moreover, above 100 degrees C, the hardenability of the constituent of the 1st mode of this 
invention is not good. Transition temperature is 30-90 degrees C from a viewpoint of securing 
the storage stability in ordinary temperature, preferably. In addition, transition temperature 
warms gradually the water solution or gel object of Polymer b, and searches for it by measuring 
the temperature to which the water solution begins to become cloudy, this time — the mixing 
ratio of a polymer and water — as for a rate, considering as the actually used ratio is desirable. 
[0033] As a polymer b which has such a property For example, the vinyl system polymer b1;N- 
alkyl which makes a configuration unit the vinyl carboxylate of the alkylene oxide addition 
product of an annular amine or a with a carbon numbers of five or more un-annular amine, and 
contains it 50% of the weight or more, N-alkylene or N-alkoxy alkyl (meta) acrylamide is made 
into a configuration unit. The vinyl system polymer b2 contained 50% of the weight or more; 
Polyethylene-glycol monoalkyl ether monochrome (meta) acrylate or polyalkylene glycol 
monophenyl ETERUMONO (meta) acrylate is made into a configuration unit. The vinyl system 
polymer b3 contained 50% of the weight or more; Polyethylene-glycol monoalkyl mono-vinyl 
ether or polyethylene-glycol monophenyl mono-vinyl ether is made into a configuration unit. The 
vinyl system polymer b4 contained 50% of the weight or more; vinyl system polymer b5; which 
makes a configuration unit the polyethylene-glycol monoalkyl ether monochrome (vinyl phenyl) 
ether, and contains it 50% of the weight or more is mentioned. 

[0034] As vinyl carboxylate of the configuration unit of a polymer b1 An aziridine, a pyrrolidine, 
2-methyl piperidine, 1 -methyl piperazine, Non-aromaticity hetero cyclic amines, such as 
morpholine and 3-pyrroline; 2-hydroxypyridine, aromatic series heteros, such as a pyrrole, — 
cyclic — aromatic amine [, such as amine;N-methylaniline ]; — an isopentyl amine — The with a 
carbon numbers [, such as a methylbutyl amine, methyl hexylamine, and dibutyl amine, ] of five or 
more ethylene oxide of aliphatic series un-annular amine;, the acrylic ester (meta) of the 1-50 
mol addition product of propylene oxide, etc. are mentioned. 

[0035] As N-alkyl of the configuration unit of a polymer b2, N-alkylene, or N-alkoxy alkyl (meta) 
acrylamide, N-isopropyl (meta) acrylamide, N-(meta) acryloyl piperidine, acryloyl morpholine 
(meta), N-isopropoxy propyl (meta) acrylamide, N-ethoxyethyl (meta) acrylamide, etc. are 
mentioned. 

[0036] As the polyethylene-glycol monoalkyl ether monochrome (meta) acrylate of the 
configuration unit of a polymer b3, or polyalkylene glycol monophenyl ETERUMONO (meta) 
acrylate Poly ethylene-glycol-monobutyl-ether monochrome (meta) acrylate, Poly ethylene- 
glycol-monophenyl-ether monochrome (meta) acrylate, (Pori) Oxypropylene polyoxy ethylene- 
glycol-monomethyl-ether monochrome (meta) acrylate, polyoxyethylene (Pori) oxypropylene 
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polyoxy ethylene-glycol-monomethyl-ether monochrome (meta) acrylate, etc. are mentioned. 
[0037] As the polyethylene-glycol monoalkyl mono-vinyl ether which is the configuration unit of 
a polymer b4 t or polyethylene-glycol monophenyl mono-vinyl ether, polyethylene-glycol 
monobutyl mono-vinyl ether, oxypropylene (Pori) polyoxy-ethylene-glycol monomethyl mono- 
vinyl ether, polyethylene-glycol monophenyl mono-vinyl ether, etc. are mentioned. 
[0038] As the polyethylene-glycol monoalkyl ether monochrome (vinyl phenyl) ether which is the 
configuration unit of a polymer b5 f the polyethylene-glycol monomethyl monochrome (vinyl 
phenyl) ether polyethylene-glycol monopropyl monochrome (vinyl phenyl) ether etc. is mentioned. 
These polymers may be used by the one-sort independent, or may use two or more sorts 
together. 

[0039] Also in these, when transition temperature is exceeded, since it says that it has the 
property which emits water immediately, especially N-permutation polyacrylamide derivative 
expressed with the following formula (3) is desirable. 
[Formula 5" 



c-8- 

H 2 i> =l 



C=0 
N-R 5 



(3) 



The inside of a formula, R5, and R6 Hydrogen, a methyl group, an ethyl group, n-propyl group, 
isopropyl, a cyclo propyl group, n-butyl, isobutyl, sec-butyl, tert-butyl, cyclo butyl, a cyclopropyl 
methyl radical, a methyl cyclo propyl group, etc. are expressed, and it is R5 and R6. It cyclizes 
and is R5 and R6. Five membered-rings and six membered-rings containing the nitrogen atom to 
combine may be formed, n expresses polymerization degree and is an integer. 
[0040] As an example of Polymer b, Pori N-isopropyl acrylamide (p-NIPAM, transition 
temperature of 31 degrees C), Pori N-methyl-N-ethyl acrylamide (p-MEAM, transition 
temperature of 56-57 degrees C), Pori N-methyl-N-n-propyl acrylamide, Pori N-methyl-N- 
isopropyl acrylamide, Pori N, N-diethyl acrylamide, a Pori N-acryloyl pyrrolidine, a Pori N- 
acryloyl piperidine, etc. are mentioned. These may be used by the one-sort independent, or may 
use two or more sorts together. 

[0041] As for the weight average molecular weight of Polymer b, 1,000-5,000,000 are desirable, 
and 1 0,000-2,000,000 are more desirable. 

[0042] As for the weight ratio of the Polymer b and water in mixture (b), in low temperature, 95 / 
5 - 30/70 are more desirable than the transition temperature of Polymer b. If it is this range, it 
will become the thing excellent in the deep part hardenability of the constituent of this invention, 
and a cure rate will also become quick. Moreover, storage stability can be kept good. As an 
approach of making Polymer b absorbing water, the approach of mixing under coexistence with 
the water which especially limitation does not have, sprays water on Polymer b by a spray etc., 
or holds Polymer b in a humid container is illustrated. 

[0043] The inorganic bulking agent which carried out surface treatment with mixture (b) may be 
blended with a constituent instead of blending mixture (b) with the constituent of this invention 
directly. When it is hard to distribute mixture (b) in a constituent that it is hard to mix with a 
compound (a) and (d), and carry out surface treatment of the inorganic bulking agent, it is made 
to hold on the surface of an inorganic bulking agent and is blended with mixture (b), it becomes 
easy to distribute in a constituent and is desirable. As an inorganic bulking agent, a calcium 
carbonate, titanium oxide, an aluminum oxide, a water silicic acid, a silicic acid anhydride, a 
calcium silicate, an aluminum silicate, a magnesium silicate, aluminosilicate soda, aluminosilicate 
magnesium, carbon black, etc. are mentioned. Although there is especially no limitation in the 
approach of carrying out surface treatment of the inorganic bulking agent with mixture (b), 
generally Polymer b can be mixed with a suitable solvent (for example, an acetone, a methanol, 
ethanol, MEK), an inorganic bulking agent can be immersed or coating processed in ordinary 
temperature in this solution, and it can obtain by drying at a room temperature. 0.1 - 20 weight 
section has desirable Polymer b to the inorganic bulking agent 100 weight section, and the 
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amount of surface treatment of the inorganic bulking agent by which surface treatment was 
carried out with the mixture (b) used in this invention has more desirable 0.5-10 weight section. 
If there are too few loadings, desired effectiveness will not be acquired, but the mixture (b) which 
will not be combined with an inorganic bulking agent if many [ conversely / too ] increases in 
number, and distribution of mixture (b) does not necessarily become good. 
[0044] The latency curing agent of (c) hydrolysis nature used for this invention is a compound 
which is activated by existence of water and works as a curing agent. In this invention, a latency 
curing agent is contained in the constituent of this invention object with above-mentioned 
mixture (b), and especially, with the moisture contained in the constituent of this invention, and 
the moisture emitted above transition temperature, the polymer b in mixture (b) is activated and 
commits it as a curing agent. As a latency curing agent of such (c) hydrolysis nature, ketimine, 
aldimine, enamine, and oxazolidine are mentioned as a desirable example. 

[0045] Ketimine is a compound with which polyamine and a ketone react and are manufactured. 
As a ketone, propiophenone besides being a methyl t-butyl ketone, diisopropyl keton, methyl 
isopropyl ketone, etc., a benzophenone, etc. mention as an example, and it is As polyamine, 

ethylenediamine, propylenediamine, butylene diamine, Diethylenetriamine, triethylenetetramine, 
tetraethylenepentamine, Pentaethylenehexamine, a hexamethylenediamine, a trimethyl 
hexamethylenediamine, 1,2-propanediamine, iminobis propylamine, methyliminobispropylamine, 
Aliphatic series polyamine, such as E. I. du Pont de Nemours Japan MPMD and meta-xylylene 
diamine, The monoamine which has ether linkage in principal chains, such as N-aminoethyl 
piperazine and 3-butoxy isopropylamine, The diamine of the polyether frame represented by San 
Techno Chemical Jeffamine EDR148, Isophorone diamine, 1, a 3-bis-aminomethyl cyclohexane, a 
1-cyclohexylamino-3-amino propane, 3-aminomethyl - Alicyclic polyamine, such as 3, 3, and 5- 
TORIMECHIRU-cyclohexylamine, The diamine of the norbornane frame represented by NBDA by 
Mitsui Chemicals, Inc., The polyamide amine which has an amino group at the molecule end of a 
polyamide; 2, the 5-dimethyl -2, 5-hexamethylenediamine, San Techno Chemical Jeffamine D230 
which has 1 , 4-screw (2-amino-2-methylpropyl) piperazine, and a polypropylene glycol (PPG) in 
a frame, Jeffamine D400 grade; a MENSENJI amine etc. is mentioned. 
[0046] Aldimine is a compound with which polyamine and an aldehyde react and are 
manufactured. As polyamine, the same thing as above-mentioned polyamine is illustrated. As an 
aldehyde, aromatic aldehyde, such as aliphatic series aldehyde; benzaldehydes, such as an 
acetaldehyde, 2-methylbutyl aldehyde, propionaldehyde, and n-butyraldehyde, a trimethyl 
benzaldehyde, and a methoxy benzaldehyde, etc. is mentioned. 

[0047] Enamine is a compound with which an aldehyde or a ketone, and secondary amine react, 
and are manufactured. As an aldehyde and a ketone, the same thing as an above-mentioned 
aldehyde and a ketone is illustrated. As secondary amine, dimethylamine, diethylamine, G n 
propylamine, a diaryl amine, diisopropylamine, diisobutylamine, a diphenylamine, etc. are 
illustrated. 

[0048] Oxazolidine is a compound manufactured by the condensation reaction of an aldehyde or 
a ketone, and alkanolamine. It hydrolyzes bywater, and oxazolidine generates secondary amine, 
and works as a curing agent. As an aldehyde and a ketone, the same thing as an above- 
mentioned aldehyde and a ketone is illustrated. As alkanol AMINN, aminoethylethanolamine, 
diethyl ethanolamine, an amine (2-hydroxyethyl), an N-2-(hydroxyethyl)-N-(2-hydroxypropyl) 
amine, etc. can be mentioned, and bis — N-2-BIDOROKISHI ethylamine, bis — N-2-hydroxy 
propylamine, N-2~hydroxyethyl-N-2-hydroxy propylamine, etc. are suitable from the field of a 
price. 

[0049] In this invention, a compound (d) is at least one chosen from the group which consists of 
a latency curing agent of above-mentioned (c) hydrolysis nature, and a compound (oligomer, a 
prepolymer, and a polymer are included) which has in intramolecular two or more functional 
groups which can react. That is, a compound (d) is a compound which has the latency curing 
agent which hydrolyzed by existence of water and reproduced the amine, and the functional 
group which can react, and causes a hardening reaction by the reproduced amine. There are 
what does not harden only by water existing as a compound (d), or it is hard to harden, and a 
thing to harden also by existence of water. The former is the compound which will not be 
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hardened without the latency curing agent activated by existence of water. As a functional group 
which such a compound has, an epoxy group, an isocyanate radical, an acrylic radical, a phenolic 
hydroxyl group, etc. are mentioned. 

[0050] As a compound which has such two or more functional groups in intramolecular As a 
compound which considers as the compound which has an epoxy group and has an epoxy resin; 
isocyanate radical It is the partial resultant of the above-mentioned poly isocyanate compound 
and an above-mentioned polyhydroxy compound. The urethane prepolymer, TDI which have an 
isocyanate radical at the molecule end, The isocyanate denaturation polymer compounded by 
reactions, such as diisocyanate, such as MDI, polyester, and a polyether, As a compound which 
has a thermosetting acrylics; phenol system hydroxyl group as a compound which has an acrylic 
radical, Denaturation poly isocyanate which polyols, such as polyol and silicone polyol, are made 
to react with the poly isocyanate, and is obtained; Resol mold phenol resin, Novolak mold phenol 
resin; etc. is mentioned. It is desirable that it is at least one chosen from the group which the 
functional group which a compound (d) has becomes from an epoxy group, an isocyanate radical, 
and an acrylic radical also in these. 

[0051] The same thing as the compound which has the isocyanate radical which can be used for 
this invention as a compound (d), and which is used as a compound (a) which mentioned the 
isocyanate radical above as a compound which it has two or more pieces in intramolecular is 
illustrated. 

[0052] As an epoxy resin which can be used for this invention as a compound (d) For example, 
the glycidyl ether mold epoxy resin and its derivative of bisphenol A, The glycidyl ether mold 
epoxy resin of a glycerol, the glycidyl ether mold epoxy resin of polyalkylene oxide, The glycidyl 
ether mold epoxy resin of a phenol novolak, the glycidyl ester mold epoxy resin of dimer acid, 
Have polyether structures, such as a glycidyl ether mold epoxy resin of Bisphenol F. A principal 
chain repeats -(R-SX)-. Pori epoxy compound; which has at least two epoxy groups in 
intramolecular — Pori epoxy compound; which has polyester structures, such as glycidyl ester 
mold epoxy compounds, such as an urethane denaturation epoxy compound, — as a unit With 
the compound which has an epoxy group at the hidden molecule end, said R contains an oxygen 
atom in a principal chain. Or the alkylene group of the carbon numbers 2-8 which are not 
included, the Pori epoxy compound which has the polysulfide structure where x is 1-3; A 
principal chain makes -(Si-O-Si)- a frame. Organic radicals, such as a methyl group and a phenyl 
group, have combined with the silicon atom, and the compound epoxy denaturation silicone resin 
which has an epoxy group at the molecule end is mentioned. As occasion demands, 
monofunctional epoxy compounds, such as phenol glycidyl ether, may be used together. 
[0053] The thermosetting acrylics which can be used for this invention as a compound (d) is a 
compound which copolymerizes the acrylic monomer which has a functional group in methacrylic 
ester or acrylic ester, and is obtained. As an acrylic monomer with a functional group, a 
methacrylic acid, an acrylic acid, beta-hydroxyethyl methacrylate, N-methylol acrylate, 
acrylamide, glycidyl methacrylate, etc. are mentioned. 

[0054] In addition to an indispensable component, respectively the constituent of the 1-3rd 
modes of this invention in the range which does not spoil the purpose of this invention 
Tackifiers, such as other additives, for example, alkylphenol-formalin resin, and terpene system 
resin; Clay, Baking clay, a kaolin, a baking kaolin, a calcium carbonate, titanium oxide, An 
aluminum oxide, a water silicic acid, a silicic acid anhydride, a calcium silicate, an aluminum 
silicate, A magnesium silicate, aluminosilicate soda, aluminosilicate magnesium, Bulking agents, 
such as the diatom earth, an aluminum hydroxide, a barium sulfate, a zinc oxide, a calcium 
sulfate, talc, a silica, activated clay, a zinc oxide, and milt balun; an antioxidant, an ultraviolet- 
rays inhibitor, a color, lubricant, a foaming agent, a flame retarder, etc. can be added. 
[0055] The constituent of the 1st mode of this invention is a hardenability resin constituent 
containing a compound (a) and mixture (b) at least, as mentioned above. In the constituent of the 
1st mode of this invention, the additive of above-mentioned others can be contained if needed. 
In the constituent of the 1st mode of this invention, the content of mixture (b) has desirable 0.01 
- 20 weight section to the (Compound a) 100 weight section, and its 0.1 - 10 weight section is 
more desirable. If it is this range, the outstanding deep part hardenability is acquired and it is 
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because a cure rate is also fully large. 

[0056] The constituent of the 2nd mode of this invention is a constituent which contains mixture 
(b), the latency curing agent of (c) hydrolysis nature, and a compound (d) at least. In the 
constituent of the 2nd mode of this invention, the additive of above-mentioned others can be 
contained if needed. In the constituent of the 2nd mode of this invention, it is equivalent ratio to 
a compound (d), as for the content of the latency curing agent of hydrolysis nature, it is 
desirable that (functional group of latency curing agent)/(the main functional group in a 
compound (a)) is 0.1-5, and it is more desirable that it is 0.5-2. It is because it excels in 
hardenability if it is this range. Here, the functional group of a latency curing agent puts the 
functional group which contributes to a hardening reaction, for example, if it is ketimine, an imino 
group will be put, and if the number of equivalent is an above-mentioned amine system latency 
curing agent, it is equal to the number of equivalent of the amino group generated by hydrolysis. 
The main functional group in a compound (a) means for example, an urethane prepolymer, the 
isocyanate radical in the poly isocyanate, or the reactant silyl radical in a reactant silyl radical 
content organic polymer. In the constituent of the 2nd mode of this invention, the content of 
mixture (b) is converted into the amount of the water which Polymer b holds between molecules 
under to the transition temperature of Polymer b to a latency curing agent, its 0.05-5Eq is 
desirable, and its 0.1 -3Eq is more desirable. It is because a latency curing agent will fully be 
activated with the water emitted from mixture (b), the outstanding deep part hardenability will be 
acquired and a cure rate will also become large enough, if it is this range. 

[0057] The constituents of the 3rd mode of this invention are at least one and mixture (b) which 
are chosen from the group which consists of a compound (a) and a compound (d) at least, and a 
hardenability resin constituent containing the latency curing agent of c hydrolysis nature. In the 
constituent of the 3rd mode of this invention, the additive of above-mentioned others can be 
contained if needed. In the constituent of the 3rd mode of this invention, although especially 
limitation does not have the blending ratio of coal of a compound (b) to the total quantity of a 
compound (a) and a compound (d), since it says that the improvement effectiveness of a cure 
rate is acquired and hardened material reinforcement does not fall, 100 / 0.01 - 100/20 are 
desirable at a weight ratio, and 100 / 0.1 - 100/10 are more desirable. In the constituent of the 
3rd mode of this invention, they are equivalent ratio to a compound (a) and a compound (d), as 
for the loadings of a latency curing agent, it is desirable that (functional group of latency curing 
agent)/(the main functional group in a compound (a) and a compound (d)) is 0.1-5, and it is more 
desirable that it is 0.5-2. It is because it excels in hardenability if it is this range. Here, the main 
functional group in a compound (d) means the epoxy group for example, in an epoxy resin, an 
urethane prepolymer and the isocyanate radical in the poly isocyanate, or the acrylic radical in 
acrylic resin. In the constituent of the 3rd mode of this invention, the content of mixture (b) is 
converted into the amount of the water which Polymer b holds between molecules under to the 
transition temperature of Polymer b to a latency curing agent, its 0.05-5Eq is desirable, and its 
0.1 -3Eq is more desirable. It is because a latency curing agent will fully be activated with the 
water emitted from mixture (b), the outstanding deep part hardenability will be acquired and a 
cure rate will also become large enough, if it is this range. 

[0058] As the manufacture approach of the constituent of the 1-3rd modes of this invention, the 
indispensable component of each above and the method of being temperature with the polymer b 
lower than the temperature which changes from a hydrophilic property to hydrophobicity in 
mixture (b), and obtaining other additives by mixing with the usual mixed equipments (paddle type 
stirring aerofoil etc.) if needed, are illustrated. Although the constituent of this invention can use 
all components as the 1 liquid type hardenability resin constituent which is mixed as one and 
manufactured, it is good also as a 2 liquid type hardenability resin constituent which uses 
mixture (b) and a latency curing agent (c) as another object, and mixes and uses them at the 
time of use. 

[0059] The constituent of this invention is hardened more quickly than the case where only 
applied and it is left by applying heat to a constituent a short time, for example, 1 second to 20 
minutes, at temperature with the polymer b higher than the temperature (transition temperature) 
which changes from a hydrophilic property to hydrophobicity in mixture (b) after manufacturing 
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the constituent of this invention as mentioned above and applying it, for example, or just before 
applying, thus, as an example of the hardening approach of having the process heated more than 
the transition temperature of Polymer b once [ at least ] After applying a constituent, before 
applying the predetermined constituent which carries out time amount maintenance to the oven 
maintained more than the transition temperature of Polymer b, heat the spreading side. Or 
approaches, such as applying or carrying out stoving of the constituent with a dryer etc. after 
constituent spreading, are illustrated, applying heat at the hose outlet which blows off and 
applies a constituent at the time of spreading of a constituent. 

[0060] When the constituent of the 1st mode of this invention takes the above-mentioned 
configuration, it is being able to give a thermal stimulus, and from the mixture (b) distributed in a 
constituent, water is emitted and hardening of a compound (a) progresses good also in a 
constituent deep part. Moreover, a cure rate will also become quick enough. The storage stability 
in ordinary temperature is still better. When the constituent of the 2nd mode of this invention 
takes the above-mentioned configuration, it is being able to give a thermal stimulus, and water is 
emitted from the mixture (b) distributed in a constituent, and hardening of a compound (d) 
progresses good also in a constituent deep part with the latency curing agent by which the 
latency curing agent of hydrolysis nature was activated and activated with this water. Moreover, 
a cure rate will also become quick enough. The storage stability in ordinary temperature is still 
better. The constituent of the 3rd mode of this invention is being able to give a thermal stimulus 
by taking the above-mentioned configuration. Water is emitted from the mixture (b) distributed in 
a constituent, and this water shows the hardenability in which the compound (a) was excellent 
also in the deep part, and the latency curing agent of hydrolysis nature is activated, and 
hardening of a compound (d) progresses good also in a constituent deep part with the activated 
latency curing agent. Moreover, a cure rate will also become quick enough. The storage stability 
in ordinary temperature is still better. Thus, the 1-3rd constituents of this invention have the 
outstanding deep part hardenability, and since a cure rate is also quick, they show the 
outstanding deep part hardenability and the outstanding cure rate also in the environment dried 
like winter, for example. Therefore, the constituent of this invention can be used suitable for 
various adhesives, a coating, a sealant, direct grading material, a coating material, etc. 
[0061] 

[Example] Hereafter, although an example explains this invention further, this invention is not 
limited to this. 

[0062] (Examples 1-2, examples 1-2 of a comparison) Surface treatment of the inorganic bulking 
agent (calcium carbonate) was first carried out with the polyacrylamide derivative. To MEK, it is 
Pori (N-isopropyl acrylamide) (it is described as front Naka and p-NIPAM.). The transition 
temperature of 31 degrees C is dissolved, a solution is adjusted, a calcium carbonate is 
immersed in this, subsequently, the calcium carbonate was taken out and left and MEK was 
evaporated. Subsequently, water was sprayed and Pori (N-isopropyl acrylamide) was made to 
absorb water. The weight of Pori (N-isopropyl acrylamide) held at a calcium carbonate and water 
is as being shown in the 1st table. The compound was mixed at the room temperature by the 
presentation shown in the 1st table using this processing calcium carbonate by which surface 
treatment was carried out, and the hardenability resin constituent was obtained. About the 
obtained hardenability resin constituent, hardenability, deep part hardenability, and storage 
stability were evaluated. 

[0063] 1) Tuck free time (TFT) (evaluation of hardenability) 

Time amount in which a polyethylene film stops adhering on the surface of a constituent to the 
bottom of 55% condition of 20-degree-C humidity. A unit is [hr]. 

2) if applied the deep part hardenability constituent so that it might become 5mm of coating 
thickness, it was left for 10 minutes at the room temperature as it is in an example 1-1, an 
example 2-2, and the examples 1 and 2 of a comparison, took out from oven and it stabbed with 
the needle, respectively, after putting into the oven kept warm by 50 degrees C for 10 minutes in 
an example 1-2 and the example 2-2, and it has hardened to a deep part — O — if not carried 
out, it considered as x. 

3) Viscosity rise (evaluation of storage stability) 
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Tfie value which broke by viscosity immediately after adjustment the viscosity of the constituent 
which put the constituent into the well-closed container after constituent adjustment, and 
passed for one month at the room temperature. A result is shown in the 1 st table. 
[0064] 
[Table 1] 
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[0065] In the heat-treated example 1-2 and the example 2-2, as compared with the example 1- 
12 which has not been heat-treated, an example 2-1, and the examples 1 and 2 of a comparison, 
the tuck free time was short and the constituent had hardened to the deep part. 
[0066] (Examples 3-4, examples 3-4 of a comparison) It is Pori (N-methyl-N-ethyl acrylamide) 
(it is described as front Naka and p-MEAM.) about a calcium carbonate as well as the processing 
calcium carbonate used for examples 1-2. Surface treatment was carried out with the transition 
temperature of 56-7 degrees C. The weight of the Pori (N-methyl-N-ethyl acrylamide) and water 
which are held at a calcium carbonate is as being shown in the 2nd table. The compound was 
mixed by the presentation shown in the 2nd table using this processing calcium carbonate by 
which surface treatment was carried out, and the hardenability resin constituent was obtained. 
About the obtained hardenability resin constituent, hardenability, deep part hardenability, and 
storage stability were evaluated by the same approach as examples 1-2. However, heat 
treatment temperature in examples 3-4 was made into 80 degrees C. A result is shown in the 
2nd table. 
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[Cf067] 
[Table 2] 



m 2 s 







30^13 




tWW4 




100 


100 




100 




100 


NBDA-M 1 PK 


38 


38 




38 




38 




100 
















100 




100 




100 






2 




5 




5 


<H«0) 




1 




2.5 




It 


238.0 


241.0 


245.5 


243.0 
















3-1 


3-2 


4-1 


4-2 


TFT (h) 


5 


5 


3.5 


5 


3.5 


5 


SESPSMLtt (5mm) 


X 


X 


O 


X 


O 


X 




1.5 


1.5 




1.4 




1.5 








fm 
w 




tm 
a* 





<t&to<DmVL\Z [phr] 

[0068] In the heat-treated example 3-2 and the example 4-2, as compared with the example 3-1 

which has not been heat-treated, an example 4-1, and the examples 3 and 4 of a comparison, 

the tuck free time was short and the constituent had hardened to the deep part. 

[0069] Bis-A mold epoxy resin: Bisphenol A mold epoxy resin (EP-4100, Asahi Denka Kogyo K.K. 

make) 

NBDA-MIPK: Ketimine expressed with the following type [** 6] 



H 3°N _ 



;c=n 



H3C— CH S 



CH 3 




)CH-CH 3 
N=C S 



Calcium carbonate: C RETTSU 200 (Maruo Calcium Co., Ltd. make) 

p-NIPAM: The chemical structure formula of the acrylamide derivative which is the repeat unit 
of the Pori (N-isopropyl acrylamide) intramolecular is given by the above-mentioned formula (3). 
The inside of a formula, and R5 Hydrogen and R6 It is an isopropyl group. 

p-MEAM: It is given by the above-mentioned formula (3), and the chemical structure type of the 
acrylamide derivative which are Pori (N-methyl-N-ethyl acrylamide) and the repeat unit of 
intramolecular is the inside of a formula, and R5. A methyl group and R6 It is an ethyl group. 
[0070] 

[Effect of the Invention] By [ short-time ] carrying out thermal processing, the hardenability 
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resin constituent of this invention shows the outstanding deep part hardenability, and its cure 
rate is also fully quick. Storage stability is kept good if thermal processing is not carried out. 
Such a hardenability resin constituent of this invention can be used suitable for various 
adhesives, a coating, a sealant, direct grading material, a coating material, etc. 



[Translation done.] 
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CDInta' 8*WiB# 
C0 8L 101/16 
C0 8G 18/30 
81/00 
C 0 8 J 3/03 
3/075 



F I 

C 0 8 L 101/00 
C0 8G 18/30 
81/00 
C 0 9 D 5/00 
201/00 



(21) filS#ff WBPV 1-157514 

(22) ttUBH ¥fSll¥6fl4B(1999.6.4) 



T-73-R##) 
4 F 0 7 0 
Z 4 J002 
4J031 
L 4 J 0 3 4 
4 J 0 3 8 
OL (± 14 H) **HICft< 



(71) ttiSA 000008714 

J«Cl!3§K*r« 5TB36#1H* 

(72) 5WI# /Hffi tfSJ 

(74)ftHA 100080159 



(54) w?iffl«a!] ®<tmtimum 



(57) [gift] 

& ) t ©jsistc <t <) {b^*ig{b $ nzsmmzft 
o. ffl3£^iaar* s o -cull i o o 



l ] 'ptz< t ^TfBKi^Tfb^fcitfzE^ 

sgfbteSMiffljaEfj ; 

a) *ftt<Dmi:>t>c£*)it-£i®*mt21iZ'gtm>kft 
Trt (C 2 <I«_tvftr Sfb^B). 

b) *£©ig^KfcOTmBH^&ag*8F*>. * 

o. tag^aa*so -ctLh i o o v&mrc&zx y v- 

[f»3as2 ] d>&< ifcTfas^^WTsigfbffiUflg 

c > m*ftM&<Dm&nm<m. 

taisg&gtf o 'cfeLh i o o 'c*m-cihz># >)•?- 
*<t©il^1^ 

^rt(c2<ltLhWrs<t^. fcitf. d)JjQ*#8S13: 20 

<DW&&mmtJx.fci, *> z-gmmzfrf-ftKi 2 (m± 

b) ^iOS^Kfc^-CTKBg^t^gSS*^^. 

tas^ias*i 0 "c«_h 1 0 0 •cjfejsr* y 

c ) »7k#))Stt©&&fflig<baL 

[ffl3|3S4] llfiSa) 7liftt<DKfclcJ:K>it-&Vt*m<t 

•sues**, -r v ->r * - h s*j <t ^sittti' y ju»*> 6 

fcSi^OjitffiS^cK <bfc lo-C*Slf*Sl 30 

[IS^5 ] Itrtab ) *iCD^^K:tJC»rTI©EgW^ 
?&&g£?#*>. ffie^SS*iO-CJW±l 0 0'C* 

Si-c&s^yv-i. ^©is^wc^nstfyv- 
[fS^6 ] striae ) Jin*#fi¥t4©it&ffii!<b#J*5*-?- 

<pe>^SSfJ:9 il«tt*i!>ft< £ 1 or*-Sf»*^2 
~ 5 ©<,»rn*>cciB*s©i6<b148Miiaj&Bj. 40 
(swag 7 ] tuiBd ) m*ft&&o>mw&mmtm.fc 
i/ 5 swtgs^^rt cc 2 fflti±«-r ^fk^^w-r * 



#H 2000-345055 
2 

CS^19 ] i-rlEb > *<t©ig^CC4$lirTKESS« 
fro. ffife^Sg[*iO-Cfel±l 0 0*C* 

[0 00 1 ] 

[^©n-rsetffr&if] @{ks»Bi«B£«5 

i¥l/<«. &SS^{b14K:sn. S!{b3fi©*# 

i4©^fittsifbS'iK:<t *)mt*zmimmmmi$.®icm 
-rs. 

[0 00 2] 

[S£5fc©8SIS] SmEMb148tJiI<ttt. ^^©S^© 
*©??£T. *-5t,Hi*©#^{cj;f5rS14{bUfc^a& 
^bSOc^fiT-cgg-fbo^sWflfc* -5.361. SfbStt; 

«. ^M3tpP>©Sm<!:SlCvL^-r«-^fliaS*'6ecS 
fc*. *&TSJI*:*:t<-r-&<!:. «B&gHgP(c*^^S© 
icBSmw&frQ . ^©iS*. S9HgaigP©@!{b*ijl<)a:€» 

mmmZJzS < T S <t . jtffit*S!<bS'l©*«: J: 5.^*5 

Ltcim-ctt. cn6©#B§»fiS«j©aia5©i^b«#s 

[0003] 

[^^JB^L/i^i-rSPS] *fe^©aW«. gUSP 
[0004] 

[ss*»^-r4fc«e>©*©3 r it> 

«:< tt,TIB«:^-r^b^gj4B<i:J>*tl^J«:^-rs^b 

a) Tk^iOJSlCK^O^b^a^l^bS-ltSWtgS*^ 
^(*?K2 ratLhWT *^b^. 

b) Tkioti^Kfc^rTKEg^^sas^^. 
o. t§e&sg# 0 *cw± 1 0 0 *c*ss-c* y v- 

*i©S^. 
[0005] ii>&< ifcTIBBS^*^ 

c > »ii*»fgi4©?tiEtte!{bsi). 

b> *t<Dm&&ici3i>-cTmm¥mimm.zft*>. * 3 

o. taK^aa*! 0 "ctLh 1 0 0 *c*si-c* y v- 

*i©il^«J. 
d) »Rk»jS14©^tt^bS'liJ5JSO^S'gteS ; &» 
^rtK2 ffltUbwr *{b^«}. 

[0006] 3 6«C. *^«. il>% < t fcTffifiS^* 

^wrs^btt«flt«^^«rffi«-rs : 



(3) 

3 

©f&£tt®<b#l<!:J5j£b5 *-Sfifeg**H*3«: 2 ®IU± 
o, *BS^j§S[*i 0 -CfeLh i o o *c*sit?* a* y v- 

c ) m*&m&<Dm&mum. 

[ 0 0 0 7 J mftea ) *#£©Sj£CCj:D{b^gJ«:m 

3-a-^'&tfeS*5H 1 rtK:2<i«±Wf *<b^13j©*tr* 10 

[0008] KTIBb ) 7k<fc©ig£3iK:*5l>-CTfE6§W^ 

?Siag£}$*>. tgii^ag^o -c^± i oo-c* 

#V7i"J*7S FgSaW*-C**©*s$?SlA\, 

[ o o o 9 1 Msec ) m*ftm&<»mwkmm&>r* 
[0010] i5iBd ) m*ftm&v>mtmmimtm.fc 

[001 1 ] 1512 b ) *£©fii^Cfc^TT|®6g!?:tt 
&iag£}$*>. ffl|£^SS*iO-Ci^±l oo-c* 

m&m-cmwiiim-rzct kj:*), mmmmaimmx. 30 

[0012] #f6HJtt, BtTIBb) *£©®^JS 

0 *CfcU: 1 0 0 '&m-C&> S*'Jv-i*i ©IB^gJ© 

m^««isaafe(±(cjn^-r *xg*4>& < £ *> 1 m 

[0013] 

©#&T. *Sc»«7k©??«E«:«tOr§tt{bl/^i5Ef4^ 40 
{b#J©#&TrS!<bl,5S*i«re*S*i. *£v#>6©a 
SWSBS-r S©K:^Pa*i*>3!i>-5 ^BiSliSP©ll!{ btttf J«? 
■C»ttt>£l/^rajB*^r>rt>S. —7j, iS 4 ?* jSStc 
J: o r *«:*t-r oJiaftK^bf £t£H£ 

^Yb^gj^sisji^sij. AHimgn. mmm. am® 
*n<=>*vci>.& denial 1 -3 5 6 4 i^&$g??# so 
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CUT. BT^SSJaTCC*J(,i-C«*K:Dj^-C*a*i. 
-*^S1«fenF3*^b«r^-rc£*5»ie><l-CC^. 

r*^*wr*ift*HWb£«»©ttft*. mttit&m 
&mmm<mmmK.&£? sci -rsauaf m^shi ©at 
^<b14£B)»S©K*Jfflr#Sc<t£jitHU cncc 
«fc9. aigPSibttccffiti. »b2S^a<ifiggc3£f4«c 
ffn/t, S^i!{b14©^b14«Htiffifi5E«J*f#/c«>©r* 

£. 

[0014] #f69!©^bte8HJ§itaJ&gJ («T. #269! 
ommtiZ-T) «. TfB©3o©!!§««r#tf. 
^ 1 ©S$l : 

a) *#£©5l£fCJ:9<b^*lS<b3tt*«t&g£# 

b) 7K<t©iM^*«:*s^-rTKfSI?*^fjae^^. *> 

o. mmmu* 0 *c«± 1 0 0 -czmx- * s ^< y v - 

£. *<t©S^*^< ifcWrs^bft^Biffl^S 

[00 15] ^2©Sg«: 

c ) Dll*»^tt©#fitt©^bSfl. 

b) *£©jg^K4B^-CTK6il?ft®Sa*^^. *> 

fB3egfig#t 0 -c«± 1 0 0 'cumx'&z* y 

£. *<h©*g£!8». *$J:i>\ 

d ) tD*^»f4©afia®{b?[i| t J®t. U ^ ^ Wtt»£# 
T««:2fflm:WT5{b^*ii>^< ifcWTSiMbft 

[0 0 16] m3<Dm&: 

a) *^-£©SlC«:J:«J^b#^?:JiMb3-<±.6WfilS^ 
^F«3K:2<@^XhWr6ib^. teiC/. d)JJ0*#8?tt 
©?8«EttiE^<!:Stc;^ ^ •5'Se6S ; &^ L f*J«: 2 <1«± 

mr 2>it&'®frt>ts:z>m£ k> iM«ns^* < <t <> 1 o 

b) 7k£©S^{c*5^rTK6gH«^jlS*^^. *^ 
ti|g^ag[*J 0 'CtLh 1 0 0 •c*p-c* -5 # y v - 

£. *£©*i^!. fcJ:^. 

c > toK^istt©?tatt^bS)*^% < t *>m*zmt 

[0017] «T. 

a) 7k»i©Sfc>«:^'J<b^J?:^bS#SWt6**» 
^K2<ifeU:Wr.5<b^^b^) (a) : 

b) *t<Dm&&tete^XT®M¥l-238M& : &&%. * 5 

tae^aa*io *ctU: 1 0 0 x;*ss-c*-5!j< y v- 

£. *<h©jl^«:. ig^(b) : 

d> J5n*»@?tt©?tattWb»l<bKJCL,^iWtlS€r^ 

4<iii^ •fb^Bj(d) ;<hteT. 

[0018] *^«C*$^-C. -fb^gJ (a) itt. 
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5 

®a±.m?2><t^yi or y yu^yv-. #y 

^t^BiiLT^. ^y^r*~ hs^w-r^b^&^o 
*y^y^T*~Mb^<b*y t Kn*Mb^5 

£Wt-£^u*>:/u#y^~% tdk uv\m<Dv> 
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&w (a) oOT&siGra -fy->r*-hs* 
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®u±m-rz>{t&®} (a) tLxm^zcto-czzv 
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Tzst'>f&£ ±ss»mr )vzi-)\,t <om^ * y x 

r;i^-;i/<ox^u>;*-^> FM/*/c«yD t*u> 
^cD^yx-x^y^-^^tfen^o w 

x> v #y-fv*X'>. #y^v:/*u>9MfHKcffl 
i>£c<b#r#*. #y^y^r*-MteW<fcLT 

te, TDK MDK TMXD I 9<D5f*ft^Y yS^T 40 
*-h;HDK I PD I«MDIUIHK^y^T*- 
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*-;u^^yn->3j<y^-;i/^«:«c>rfeac^ $6 

[0 020] $^t», fb^5 (a)iU, SJfctfc 
c<t#-c#£ 0 cct, Sl£i4^y^Si«, v^y- so 
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r;u:3^>2, 72/ji>**s/S. ^f^^ai, 
[002 1 ] £fc3£tS#t8tt. =fA^was^t^6^ 

#y *pn:/u>ft<t*©^ay>{b:JA. x^ 1 
u>-r^ y^x h yji^s^fc x^u^-r^y^ 
^hyjb-^yx>Si^», *y (>#)r*yu 
-K ^yw 7 -f F^s^tt^i'^tf e>n^o 

[0022] ietfyx-^H*. S;-RO-*CD2ffi 

»2i«i©l^tt*otU^o ±f2*yxXir 
;t/<bt,TfclK r^fc*>K. ftl*^U^>^cC<5:CD2^ 

* 5^uDgj3g*£& i-rff 6 n £ # y x x T-^mm^ti* 

^tt, >fv7'u>-^^^>*i^ y^^^x>^ 
/t«>ryyu>^WT€>«s^a^Pcf6n-5o 

[0 02 3] COJ:^^»D*^Kf4^y^S^WT^W 
tSM^tttt, /ci^{i«^ffS4 5-363 1 9-^, 1^4 
6-121 54-Sf, [^49-8 2 67 3^, 4$HB35 0 
-156599 -S^ 1^151-73561^ 1^5 4-6 
0 9 6^, i55-82 1 23^ 1^55-12362 
0-^, 055-125 12 1^ WIS 5-131022 
^ 055- 1 3 5 1 3 5-^, 055- 1 3 7 1 29-^ 

3-47 8 2 5-^. «pH^3-7 25 2 7^ «fH^3 
-43449^, «F^3-7 9 62 7^«^i'CCffi 

[0024] ±IBWt5fi^ft«. £ift#t&<!: JilBCD 

^%"C4>, ^yx-r;K #yx^f;K x-^u-x 
<. ^Kl^yx^^;l,#tg^WLrc^C<!:^»*L 

c^ 0 $/c. ^y -ry^^u^^^n^sia^b*^ 

*iftC>#. 3 0 0-2 0 0. 0 0 OSS, $6CC«5 0 
0-10 0, OOOIgt^Ct^lU 
[0 02 5] *«wr^fcd« (a) <hL/-CW*b<ffl^ 
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(1 ) r^Sfl-Si^Xfc^i. -la^C (2) -c^s 

[<ti ] 



Hf-S*— CH-SH 



Si (Xfe* 



(1) 



8 



r&£ e R 1 telffi<D$m&\~~2 0<D§i<t*mm. $ 
/ctesSCR' ), Si 0-^£*i£ h y*vb*f>>fa* 

m ; ?xx;Ugfc<!:tDT »J -;US ; ^>^Sft<t'Cr>T 
^;U*;US^6iItftt£o R 1 \X±MZl<cmmZtiZ>%m 

( 1 ) r5KS*l*S/^><b^Bi©**«i b 
i>y ^ju^n;i^>^>, h V J* Jits a ? v 
Zl* — R 4 . — FVtoR 4 



xXJl^jt h*5/2/^> % 1,3,3,5,5,7,7 -^72 

X (5/*D^*S/Jb$r — h) His"? tr 

10 y ^ ?)ltsU*zsJ rfris'yZs. 1,1 -5^*MU-2 t 2 

[0 02 6] SftJbB (1 ) iJB6S*4#Ux— f-A^ 

tib (2) «c*sti*x^u>ttn«s«*wr* 

[ft 2] 

R 3 



20 



R 4 ^ % R 4 C . R^HC 



CH2=C 



(2) 



SC (2) R 3 l3*^^*W^b**»W»*U 
g k x-f-;U*±i^ xXfJ^, 

[ft3] 



ff 



&1ti* — c 



±12 r 4 &g&m i-2o <D2 m<offitfcm&&?~>mtt 

£Ll>o c«0^/c(il-C^>4 o C<D<t5<cS: (2) r 

ttn®B^**ATn«<fe < , fc<fc*«JJB»HIB5 4 
-6 0 9 7-9^CCH^3ftfc2rfe **l>«x^l/> 

[002 7] ±IE»/?>ftg«| (1) SC ( 2 ) 

3 n ^ a * «tf # y x - ^ u <t (Dim samm t u r 



[0028] ifBJcfln^r^ 6tcx^ u 

-fy^*u>, y^5^x>, ^dot'ux Sfbtr 
x;i, % Sfbtrxy^> % r^u^K ^^^y^K. » 
Ktrx^u, r^yoxhy^, t*y^>, ^ 

-fv^Jk r^y>uB2-x^i^s*i/ik r^y;w 
i2-tFP+Vx^k r^y^K^^^^k ^y^ 
so ^r^'j^h, y^^y;i/K^^;k -rf^^yj 
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**»JJHI'<>5?Jk £fy5/S?Jkrf» K [0 02 9] 

CH^HSiCOCHate CH^-CCKCH^OCH^ 

O 



CHa=CHaX 
CH2=CHSl<OCH3)3 



CH 2 ^--OT(CH 2 )3Si(OCH 2 CH 3 )3 
O 

CHa=O~C0(CH2>3SlCl2 
CHscCHSiCCX^^CHah ^ 

CHspCHSCb ? ft Y"* 

^ (pH 3 CH 2 ^-CH 2 OC- 7F ^CO<CH 2 hSKOCHa)2 

CHjpCHCCKCHzbSKOCH^ 



CHa=CHCO(CHa)3Si(OCH2CH3)2 %J/ 



CH2=CHCO(CH2)3SKOCH3)3 

CHspCHCOfCHahSiCOCHiCHaJa fl^fc 
O 

CHasCHCOtCHafeSiCb ft ft 



CH3 CHa^H^HaQC-jp^CCXCHa^KOCHaCHafe 
CHgrC—OTtCHzhkoCHab 

CH 2 =C--CO<CH 2 bSi(OCH 2 CH3)2 
O 

CH^sC— COtCH^SiCIa 



[0 0 30] ^^KiJC^-C. ig^gj (b) £«. *<h 
IS^iafi[*iO*CJ£Lhl 00'C*It*5:i<'Jv-t*i 

©is^-r**. Tmt&Rjmumti*. 

«^BtfHP©il£3i©ffl0K:fc<,>T. i^-iR^e-tB* 

m»iasr«. ®^s«:#sft.&2i&9-##i8u 
mm^m<D^Mm.-cit 2 js&tttte l- 5 s <t i> 5 c t 
-e**. jutttcct*. (b) ccfco-cct, fe^a 

fit*. U v-b©#^K*©*H L £$H : •©&t4-^># 
^©m&g£©*^^££K:<fc9G^r#3ia&<!: > « 

}$-c * 3* tc**&a-r zum. t ©en? s msmx 



m-svi (b) «. ^as*jffi-c«. 2fi£#*i± 
[oo3i] m&® ( b ) {c^frsftsJLiBifstfe&wr 

«. (b) £. t,>t>«9)**»+ + U+-<!:L-Cffl 

-Tftfc^. &$m<DWl t 3©!S«©iH^%CC*s 
l^-C«. ±iEjgmSMfctt©<fc£«9 (a) tc. 

ofctfc®©* y-7--b=&8siniu ^tJts-ti-cfc*. 4<u 



(7) 

XL 

( a ) <Dmmmz&< ?z>o *?m<»m2 1 3 <omm 

im^mtux. \t^m <d) com&zmtzitzt 
<bfecc, ^b^B5 (d) <Dmm&*m<?z>o 
[0032] wim&\zo -cj«± 1 0 0 -ttmx&z* 

0-C*?®r«. *d^ott^/cft stfy^-baMR* 
ttSrWLTfc, K*1-^C<b^Tt^K £/c 100 10 

•m±.x&. ^s^cdis 1 <om^(omfms(om<tmm 

[0 03 3] C©<fc5tt#te*«T*#y^-b£0T 
{*<bLT5 0S*%«±^W-retf-;l/SS^#b2 ; 
$ /ctttf r Jx^i/>^ija — ji/<* y 7 * x ju^e y trx;i/ 

x.-7**zmi8M<iLt it 5 0 it%«±^-r^^^ 

x-f^y (fcf~;l/y *x;U) x-^;l/£*gj&iji{i<t 
5 0SS%J^^WT£bx;l^M^*b 5 ; U£ 

[0034] m^Wh l (Dffif&miiKDV-frXfrtf^m 

;utr^y^>, l -y^ubr^5^>, *)iy* y 
3 - y >^<D^5?#i£tt^ fnif 4 i? v v#t$ 40 
> ; 2-fc Ka+^try^>, fc'D-^co^S^f' 
niM *y ^7s>; N-y *jurxy >i?<D5?#i£ 
75>;^v^>W?X j*^^7 5X y 

©msuswttr s > ; oxfu>t^> fro*/** 

[0 0 3 5 ] m^&b 2<Dffif8M{iL<DN-TJl'*>l>. N 
^'JJl/7^ h'iltit N--fy^Dfc:;l/ <y*) T£ 50 
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y;bT^ h\ N- (^^) 7^ , ;o>f;I/txi;i/> 1 
^atvi/ <y£) r^y;ur^ h\ N-ih^x^ 

[0 03 6] S^*b 30«fiS#tt(D^yx^U>^y 
$/cte#y TiU*U>yy 3— JW-fcy^xX^x-TMU 

^ty (y*) 7^';u-Fiitti #yx^u>yy 
^■Jx^u>y>j n -;U^r y :? * ^^i-f;^ y (y 

*) T*yu-K <4<ll ) tf*Wnt'U>#y* + 

5/x^u>^y 3-;Hryyf;i/x-f;^y <y£) 
r*yu-K *y*3->x^w> (#y) *3->:/d 
f u>#y;t*+^x^u>^y rn-u^yy^i/x-?- 
;Mry (y*) 7^'JU-hfW^ 0 
[0 037] fi^ttb 4©M#fi"C*^^yx^U> 

^y p-Myr^^^^i^-^fW y 
x^u>^'J3-m/7 x^My t?x;ux— ^;i/<h 
lt&3\ ^yx^i/>^y trx;t/ 
x-fvk <#y) t^ofu^w+^i/ 
>^y3-;^yy^wytxji/x-f;k #yx* 
u>^'j3 — ji/^e y 7 x x ju^e y tr^;ux - -fjHStf^ 
tfe>ft* 0 

[0 038] S^ftb 5©SfiS«fi-C*^^Vx^l/> 
^'j3-;R/7^Jl'X-my (bXJl,7xX 
;V) x-fJl/iltlt #yx^U>^y n-;l/*y-rf 
(br.ji/^xx;i/) jr.-f*;v^<y x^*u>^y 
n-^U^yy'DbVl/^y (b^;l/^^x;u) 

[0 03 9] Cti^cD^-Cfe. l£iM?:ii/ci^ 
TIBS (3) r^n^N-l^'j7^»J^7^ FR 
Ub5] 



H« 1 



c=o 

N-R 6 

«8 



0) 



Jn 



^;l/S, V^^U, sec- tert-^ 

tr s , r 6 t^^^mm^^/otcbrnm. q 

[0 04 0 ] #V-?-b<DM;&Mtl,X\Z. ^ y N - 
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V^PfcfJUT* V)IT $ F ( p - N I PAM. S^SS 
3 1-C), *';N-^^-N-xW^U^75K 
(p-MEAM, S£gSg56-57T;) . sK'JN-> 

;l/-N-^y^ufcVl/r^ 'JJl/7$ F. #UN. N-i/ 
x^Jl/T^U^UT^ h\ J*yN-T*yo-f Jbtfays* 

#yN-r*yn^i^y^>»#*tf6*is. 

[0 0 4 1 ] yv-bCDSfi^iS^^Sttl, 00 0 
-5. 00 0. 000#$?*b<, 1 0. 0 00-2. 
0 0 0. 0 0 0#<fcD#$LC>„ 

[0 04 2] il^a (b) (CfcttS, *y-7-b<t*<b 

©msJtte, ^yv-b<DK^as<i:0(sc^iastc*5^ 

r, 9 5/5-3 0/7 0#$7£l^ o C<DffiBr£>ft 

8Wb«K«>iS<ft*. iraS£tt*A»«cff-3C 
<t#r££ e #yv-b«c**»iRS^4*ffi<fcor 

»cciB5e««c<, #yv-b«c***^u 
-frist^. £>*t,>tt, HK©*c»8a«t>cc#y^ 

[0043] m^m < b > *k& xmxomjsmicm 

^■T ig^3 (b) *£<£93l®»£iL/dKt«8 
««**aS»R:E^urt<»:c». tg^B? (b) *Mfc^ 
m (a) , (d) i«^U«c< <«J&&+r#»0CC< 
MttaMtflMW (b) taSftl LT«t 

t\z>„ ummMtm-sm < b > k «t 9*B*fflrrs# 

(tfl^LtfT-fe h>. ME 

(b) ^ffi^S?n/c^ffi?E«»lcD^ffl«iSS«, ft 
0 0«M»K»U #y^-b^0. 1-2 
0Sfia$##£L<, 0. 5-1 0SSgfl#<*:0SF£U 

&&&z>± mmtmmtfe^ v * c >m&Bi <b> 

fcD, ig^«5 (b) (D^Mflfelffi^^^l^ 
[0044] *«WCCfflC>6nS ( c ) fln*»Wtt<D« 

(b) <t^Cc*»^®KDfflJsBa«:^W$ti 
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(b) ^<D^y^-b^^asKUirsctti-r^*^K: 

( c ) ^»fttt®ffi^«fUn& ItW, ^ 
[0 04 5] #yr 5><h-5r 

r«3g3*i£{b<£*5T>&& P *b>±uxu. 
10 >9*s*ft«iurW6*. #yr5>turi«. * 

>^7^x l. 2-"/p^7^x -r^ytr^^ 
afJi/7 5X ^ -/trx^atfjbr -r^ 

• ^-f^OttSi^MPMD, ^^^>UU>^7 5 
©>?x77->>EDR 1 4 8CCf^3ft£#y 

;W«W)^7 5>, -Yv*n>s?T5>. l. 3 -trx 

y-3-7^^'X 3-7^/^^-3, 3. 

5 - h y ^ n-^>n>7 5 >3$<DJ!SBS# »J 

7$X =^Hb^ (*) «©NBDAKf«8n*^ 

2. b>y7^>, 1. 4-t^X (2- 

30 75y-2-^^ae;H f^*7^>, ^y^Df 
(PPG) ^#tS^^>r*^^^S 
MttS©^x77-$>D230, i/i77-i>D 

[0 04 6] 7^5>lt ^y75>i7;l/ftF*J 

fhFiim 7th7;l/ffcK. 2->^^-»U 
7JVf t F t ^at , t>7^ft h\ n-^^UTJl/^ 

40 y^;K>X7^fb F» ^ ^^>X7;l/ft F«c 
£03f»lfiTiU^fc F«MPtf 6ti«. 
[0047]it5>«, 7^fbF*iNJ^h> 

<b. »2ftrs><b^SJ£ur, «»3*i*ft£«rc* 

^W7 5>. ^x^Jl/T5> % ^-n-^Ot' 
;l/T5>, i?7y^7S>, ^-fy^at^^, ^ 
^7^1/7 5^ J/7x-Jl/7 5>^i'^«^Stl 

50 [0 04 8]***7yy>tt. r^-ft F*5C^tt^ 
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n*<fc^grc&£o *+*!/ys»B. 

»L2fi7$>^U SfbJWiLTSKo T^b 
F\ yh>iim J^DTJl/^b F\ ^rh><5:l^® 

^x^;Ux£y-;l/T^>. >>x^jUx£>>-JbT 
5 (2 - 1 FP + '>x^) 7^>feJ:W-2- 
(tFo+i/x^) -N- 

Kp^>xf;l/7^>, trx-N-2-t Fo+^P io 
f;UT^>4tfJ:^N- 2- t FD*^x*;l,-N - 2 - 

[0 04 9 ] ##£9§K:*5l>T, fb^(d) ±>$ 

©(c) m*ftM&(Dm&&mtmtm&i> ^zsmm 

<ifclot^. il^m (d) 

Sj£U5SWtgg**rU B£LfcT^>K:j:9S^bS 20 
j£*gCT<tl^rc&* e ^t^a (d) iltit 

#TmT&{b£4rc£>£ 0 c©<£5fcfbi^#Wt-& 

[005 0] C(OJ:9«cW«l*» : ? L rtK:2ffla±*rT 
#*MSMi : -f V t/T*- h**Wr*fb^W4 Lt, 30 

gj&<D* y ^y^r*-F{b^£* yb fp*^ 

MWn^U^V^U^yv-, TDK MDI^CD 

i»cj:o*Jsssn&-Yyi/r*-hsett#y^-^ #y 

:*-;l/-£>-> ya->^ y 4 a ~Jl'9<D4* y *-iHr# U 

-F : r^i;ju»*wr*{t^«iturtt««Mbttr^ 
]sV-)\sM7*s-)vmm. s#5y*my*s- 40 

A4M8:*P»tf6*i*. cft6©*T?fc. <b^ 
(d) 0*r&'S1iafetf. xtf^g, -fyfr*-h 

[005 n T&micib&H (d) iitiwci© 

^y^T*-FS*#^Wfc2<I«±«TS*b 
£«±l,Ttt, ±i*L/t{t^t35 (a) iirw^hi 
-fys/T*- h**W-rs<b^«iH«©fe©^«^S 

[0052] *MHfCfcMi (d) iltm^Ct© 50 
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<* v yy-fey>©yys/s/ji/x-^;bfflx#*^«B. 
yyjt/*u>**-y-^ K©yy^5/Jl>x-^fflx# 

#*^«8i, tX7x y-;i/F©y; fS/Ji/x-f^Uffl 
x#*^8§9<D^yx-^jl/«ig«:WTS. fl^K 
x#**>g£*J>fc< <tfc2<IW^£tf yx#*Mfr& 

j|/fflx#*Mb£«J»©# y xxf*;MffjS£*rr«5tf "J 
x#+Wt6«;£«^- (R-S, ) -*SI0iMb# 

St2-~8GDTJl/*U>S. x3^1^3r*4#y^Jl/7 

^ F«a*wr*#yx#*Mb^»:^iw«- (s i 

-O-S i ) -£#tg<tU ^^3RJH*«C^^U»-*>7 

VS«1trs<b««xi|e^VKttS/U a-VitlNW* 
tf6ft£ 0 sfiSWcJ: 0. ^ *-/-ji/yyj/5/Ax-^>u 

[0 053] #2£9§K:{b^«I (d) ilt«WCA© 

■c*4«kWbfSfer^yiM»iiitt, ^^^y«xxf 
;b^/c«r * y «x^f^fc 4 fS6S^^o7 * y ;u 
**yv-*ft«^ur»6ti*<b*«rc**. WtBS 

£-b Fo*J/x^;M jr^U U- F> N- 

y*n-A^r^y u- K r^yjursF, 

>**y U-F9^*tf6tl-S. 
[0054] *«IB©» 1 - 3 ©«»a>ffl^ft«, 

^s^u-, <;*y>. stes**y>. rk^^a, 

BMb^^X K<t7Jl/5x^A t ^tK^^K. ftWO^ 

^V^A, 4r^y>±, *K<t7;Hx^A. 
r£&a±. Kib^lfi. 5/^x^->9©*«BW:B<b 

[0 055] 49MOfll 1 <D8§«<D«/&&te, WiSU/c 
<fc^{C. ^ft<ife, <b^«J (a) tm^Vt (b) i^r 

«wr4Wbtt«»»awir**. *¥m<Dm\<omm 

*5C^T. S^B) (b) CD^WS«. It&VZ (a) 100 

ssspcc^l, o. o i-2oasawwgL<, 0. 
i-i omasp^ofiF^u^o coiar^nii. g 
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[0056] #3693©§r2©a§S©i£j£&W:. $>t£< t 

■bw&to ( b ) . ( c > m*&&'&<Dm&&mm. * 
mmis® (d) zsttmfm-c&z. *&w®m2<D 

(d) (c^ur^sJt-c. <&&ffil*b»l©m& 

S) / <{b£% (a) #©£&fifcS> ifiO. 10 
Z><Difiitt£V<. 0. 5 ~2T? f)»$L.<,>. 

co®a-c*>nif. sub&K&tisa^-c*.*,. cc 
u ^©^s&w:. Ji^©r 5 >^jsaEi$g!{bsii-c*ti 

t>. (a) *<DiWtfeS<t«. m«. 

•C. (b) ©itWffitt. j&ffl4»bgiJ{c»U. * 

'jv-b om&s&Tum cc *ii > r * y v - b ofift^-m k 
^■^★©SK&gLT. o. 0 5~5^**^*l 
<. o. i~3 9 »*i/t.». c©Kffl-e*n 

tf. m&\tW{tm*M£® (b) *><E.Scffi3tiS7KfCj: 
D+tfKrSttfb;**!, fiftfcg=Slssg{btfe#»e>ft, mt 

[0057] 3tE^©^3 09S«©ffl^«. 4>& < £ 
fc. (a) fccfcWk^J (d) *>e>fc*gfJ:«Jjg 

t#h <<!:& 1 il^ig} (b) . feiCJf. c)Ua 30 
*#ftSft©&SEfcfe^baj*£*r-r S^bteitJflf jfi/Slfc-C 

as. *&w<Dm3<nmm(mm®icte> ±ig©^©f& 
'momzcyimammnc^x. \t&t* (a) 

& <d) ©^ftfiCC*tLT{bi^gJ (b) OE^tiS 

{b^^#<ETu&t><t<,>5s&#>6> asjtn o o 

/0. 0 1~1 0 0/2 0#s$f*L<. 100/0. 1 
~~1 0 0/1 OaUrDiffSEM,*. 3369i©JI53©Sg1I© 
jffljjStfWcfcur. &*Efi=ig{b81©i2£««. its® 40 
( a ) tit&® ( d ) CC^L-CSfiifC. (®&fmit 

maygmm / (Yt^fj (a) te<twk&i (d) *© 

^StES) #0. 1~ 5 "C £>•&©#$?£ 0. 5~ 
2f*S©#J:9#£l,(,>„ C<DfmxS>tiH. mt& 
K&ti*#>P>-e&S. CCT, it&to (d) ■POSBtl! 
SiB. 0D;U;£. x4<+^fl§*©x^^->S. 

*^H©^3©S§«©ifflJ5K^fC*Jl>-C. il^B) (b) © 
^WS«. ^ttHWbfiiJ«C*fO. ^y-7-b©IE^SS 50 
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jfe&tcfet^T* y -r- b wf&micms? s*©fi«c£ 

#Lr. 0. 0 5-5StiW$l<. 0. l-3^fi 

audits u>>. c©®H-c*n«. mtE&mtmm 

(b) *p6ttffi3ft**K«l:9+#tcr£t4<b;**i. 

«tifcaig6®{bt4*s^e»n. %ntmm.&+ft<c*z < & 
c o o 5 8 ] *§m<Dm i - 3 <oim<mim<DW&i3 
rz<Di&<Dmmmz. m&®> (b) *©* y-7-b**ss 

*tt^6»*&^i^b-r-SzaSJ:«?fefil»iaS-C. ii 

-#t Lxm&Lxm&2ti2>-wiM<Dmit&mfi§i&i& 
igji-rs c m&V) ( b ) ^m&matffl 

<c> ^mmK.m^oxm^i>=.mm<DW. 
i mmsimtsm t l x t> £ <, 
c o o 5 9 ] ^^©aai&gjra:. *^©fflts^*w^ 
«±^© j: ^ k. oxM&Lmi l tc&. t tamis? z> 

<o#*)r7-h&m^&frhm*.\!k'^tmt-?z>fag. (is 
MS) <fc 0 fciSi^S-e^^fflfiS^jccAH^s c <tcc«fc 
0. Mlcm;Lfii!&Ltcm<&<i:K) hm<m<tiri. c© 
i^K. ^y7-b©«^ssm±Kj]ni»-rsxfi=&^ 

U < £ *> 1 HWrS^b*^©*^.!: l/ttt, fflfi£«5 
# y b ©^SSJ£Lh{C«fctxft:*- y 

>{cgf^©NFra^^-5. «^^%^-r-sf!f«:^M 
*»i/T*j<, ffl^®)©^^. mm 
&mm Lxmsr z mnitcis^xm&M-fxmis. 

xmfmmti>ma>i5mifiWR^tii>. 
[0 060] *mi®m i ©si#©^£«j«. ±iet»i£ 

Vi<pVZftWL-tZ>MiiiW (b) ^67k*ififcffl$n. {b^«5 
(a) ©geib*s. fflfiS^g|5{c*j(,»rfe. S*f«cji^„ 
S/c. ^biIS[4>+^KSt>4>©<!:!5:-5. 3 6«C^S-C 

©BfiS^5Ei4*i^fc*^. 3fc^©m2©.®ii©iast 

zctx, mz®<picftWrrzm-&® (b> 

msn. c ©*«:«£«). fln*^ft©?&«Ettii{b?fi|^ffi 

ttYbSn. ffi^fbS n/cjSaEttSibSUCC J: 9 {b^ 

(d) ©®^b*s. fflfi£igjaiai5(cfc(,>rfe, &t#tcmts. 

©ifiasstt^ssfc*^. *mwe>m3<Dfm<z>mm 

sett, fflfiswtc^-rss^j (b) ij>h*&m 
wsn. c©*tcj:«). fb^&j (a) *iaig|j{c*j(,»-rfc 
ainfciiiibtt^^o. m^m^m>m&&mtm 
wmm b s n. «tt<b s n/c^st4wbsij«: <t o its® 

(d)©©{b*5. «fi£«Jg!ISi5fCfcl,»-C«>. SSftcjitf. 
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{0 0 6 1] 

coo6 2] ttsm 1 -~ 2 ) *-r. * 

a) zmmtmmi-tc. mekk, (n--/v^oc 

^7i"J^7S K) (31*. p-N I PAMiie-T. £ 

^SS3 i-c) ^^ur^s^iiSL. cnK^i* 

*»JJl/T5 F) £*©SS«. Sfl*tcijrr£*JD-C* 20 
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[0063] 1) $ 7 f7'J-j(-/A (TFT) (8Mb 

2 0-CMg5 5%^ftT«:*j(,»r. 
A#^©©*ffi{ctt#ofc<&*f$|!fl„ [h 
r ] "C**. 

2 ) mauum 

i. «6W2-2. tumi. 2-ct*. -e©s*sacc 

tlO^iaSltgU XflEMl-2. Sdt«2-2-C». 

5 o*c{csiasti/c^-y>«c i o#(gc»*ift:&. *- 

3) ttSLhH (MBHei&DIFfl) 

tsmzm i mtcfn?. 

[0064] 
[*1 ] 
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21 22 
$ 1 m 





ltl£«1 


^Sfefll 


»ssn2 


H3BWS2 




100 


100 




100 




100 


NBDA-M 1 PK 


38 


38 




38 




38 




100 
















100 




100 




100 


Cp-NIPAVO 




2 




5 




5 


(H*0) 




1 




2.5 




* St 


238,0 


241.0 


245.5 


243.0 
















1-1 


1-2 


2-1 


2-2 


TFT (h) 


5 


4 


3.5 


4.5 


3.5 


4.5 


SSffiSfttt (5 mm) 


X 


X 


O 


X 


O 


x * 




1.5 


1.6 




1.6 




1.6 


« % 















*mm&&- sot io» 



C 0 0 6 5 ] ^^O/cHSfe^ 1 - 2 . HJS0U2 -2T 

«. iiteB(/cb»tt<,»xiiffi 1-12, xjtffl2 - i . 

[0066] (^iSCT3~4. tt&#l3~4) sSgMWl 

-2icffli,>/ci!iffi^K*JUi"?At^s«:L-T:. 

jUS/>>A*sj<'; (N- y^-N-lfATfliAT 5 
F) p-MEAMife-r. fe^iag56~7 

-c> raises ofc. tatA^^Aicfi^sti&^y 



u ss»tW3~4K*5»a«i«saiaK*8 0*ciLfc. 

[0 067] 
[*2] 



(13) $$182 00 0-3 4 5 05 5 

23 24 
m 2 £ 





ittt«3 




mm* 


nas«4 




100 


100 




100 




100 


N B DA-M 1 PK 


38 


38 




38 




38 




100 
















100 




100 




100 


0H£AM) 




2 




5 




5 


(HtO) 




1 




2.5 




ft 


238.0 


241.0 


245.5 


243.0 
















3-1 


3-2 


4-1 


4-2 


TFT (h> 


5 


5 


3.5 


5 


3.5 


5 


SKSSMfctt (5 mm) 


X 


X 


O 


X 


O 


X 




1.5 


1.5 




1.4 




1.5 








tm 

mr 









©{fc#«^«±iasc (3) r^ens. s*. r s 
R* «-rv^ntJUS-c*S„ 

p-MEAM:*'J W-Jt*)\>-K-X.?-)\,T>? , )A> 
T5 F) v »^rt©«IDigl/»fil-C*STi";^T5 F 
ifiS{*<Dft^J*S$«±iE5£ (3) -?4*.6ti. SM>. 
R' R" i£x9-Jl4E-?*S. 

[0 07 0] 



[oo68] mteMbfcmmm3 - z . nmw4 -2-c 

a:. «Msa(/rc»«cc»%lkM3 - i, S§fe«*4- l. it 

as* vmf$.mfiM t o x^tc. 

[0 06 9] ZXAM*#*i'®!fe: XX7xS-frA 
mx-X^ismffi ( E P - 4 1 0 0 . MftXftttM) 
NBDA-M I PK : Tsa^-C^Stl*^:? 1 £ > 

Mk6] 

KBWjI/S^ A :V-U7*;200 ( ft^*7;U^ Aft 
R) 

P-NIPAM:#« <N--f y^ObVUT^y^T^ 



(14) 



4$ig2 0 0 0-3 45 05 5 



(51) Int. CI. 7 
C09D 



F I 
C 0 8 J 



5/00 
201/00 



3/03 



F £ — A (##) 4F070 AA26 AA32 AA36 M53 AB07 



ABU. AB12 AB21 AB23 AE01 
AE28 

43002 AA001 AC141 CFU1 CH051 
CX021 CP031 CRL81 CE026 
ER007 FB266 FD146 FD147 
CHOI CJ01 HA07 

43031 AA20 AA46 AA47 AA56 AA59 
AB01 AC08 AC13 AE08 AF12 
AF13 

43034 CE01 DF01 HA01 HA06 HA07 
HC01 HC02 HC03 HC12 HC52 
HC61 HC63 HC64 HC66 HC67 
HC71 3A41 JA42 LA08 IA33 
MA21 Q812 

43038 EA011 GA01 GA07 GAU 
CA15 HA156 3B03 3BX8 
3B38 KA03 NA26 



